Autofluorescence detection of arbuscular mycorrhizal fungal structures in palm roots: an underestimated experimental method.
The aim of this study was to reassess the use of autofluorescence for evaluating AM colonization in mycorrhizal roots in the light of criticisms of this method that affirmed that only metabolically inactive arbuscules autofluoresce. It was also investigated whether other mycorrhizal structures, such as hyphae, vesicles and spores, could be detected by autofluorescence, and whether the autofluorescence pattern of AM fungal structures could be exploited methodologically, for example, in the detection and sorting of spores by flow cytometry. Mycorrhizal roots of the palm species Brahea armata, Chamaerops humilis, Phoenix canariensis and Phoenix dactylifera were sectioned and observed by means of fluorescence microscopy. In addition, fungal structures isolated from mycorrhizal roots of P. dactylifera were examined. The same root sections and isolated fungal structures were subjected to vital staining with nitro blue tetrazolium to determine their metabolic state (active or inactive). Moreover, spores of Glomus intraradices, and Glomus clarum were studied by epifluorescence and flow cytometry. Mycorrhizal whole roots of Medicago sativa were also assessed by autofluorescence detection. In contrast to previous reports, the results presented in this paper clearly demonstrate that all fungal structures, both intra- and extraradical, autofluoresced under blue light excitation, regardless of their state (dead or alive). Some arbuscules isolated from roots and mature spores showed further autofluorescence under green light excitation. The source of the autofluorescence was localized in the fungal cell wall. It was shown that AM spores can be detected by flow cytometry. The results support the use of autofluorescence for the evaluation of AM colonization, at least in palm species, and refute previous criticisms of the method.